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mSLX/ H l^'f 1 0 7 fc *»FffiWK:t-A-5 -/ 7* 




I 0 7-y— 31 - KU-OM 

10 8-anKaa 

1 0 a-4lM/S>>K 



v-xmrnj/Yu^ymmi. ±My-himm<^T 
[»«ja4 ] ±.ti.y- Yimwk(r)y- 

1 5nm~2 5nmrtfflltCfil!Bf S>li:Sr#ai:-f'^>lt 
/\yz.^J>.^ i^jl'V—^M.^ TfU^—^M.^ vy-9y&. 

m<^m<om^mi}^^''^^m t . y- Ht 

<oi^A» ^>S{m7t^Mx«-e<o^-fk!t^^ t < \tWkMx 
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^Kt^H ymmim&^tihm<^im<^f^sinz& 
mttxoi.zL. mm$ti-f:i^^i:y-h^i^mt-r^ 
xm. ii'^^ < b i>iMiy- hmtm<^y- h^iff^^^m 

l8*«9fE«i<^)^#:^{t<iOS!Ji*&. 
^1 OfB«<Oi|i«f#:Slg<OSS3S*&. 

im^tit:^^(Dms^ii<, ±uy-hmMcr>v-:^mm 

no, b'l'-^ >'«iSffll<0SSgg5J: 015 nm~2 5 nmrtlffl 
tcfitJtf 5 J: d t=tT=&- oik ^#mk-rSiS*3S9 

[if^i4] ±siy-htmmii. ^^y. ^y^ 
j\y=.^j^^ i^tvo—^Ms^ Tiv^—^J^. ^y^ 

•C-feSClk &#iak-^l.iB^9*»<c> 1 3cOV^■r^t*»- 
•CftSCk Sr^k-rSiiWSa 9**15, i 4£0i^-f^A»- 

C: k 5r!^k-tSiS*JS9*»<?> 1 4<0V^-r<XA»-(CiE» 

-ftJlJ; 0 iSv 1 <rmWSk^mL L , ^ 1 <7)^ll± 
it^S**W 1 (TUmm. '5lSv>ll2<7)^ffi5r 

mu. ^2(7}i^mii(c«iei£!esr)gj$-r^xs. 
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cur^jsi 83 ±iBy-httSiini. "i-^y. ^y^ 

;K J\y=-'^J^. 'J)V-3=.^Jx, r)\^^-^Jx^ 
vatJf* U f'ryt^h*j:hmiJ'hm\ittt:.'}^*j:< k t- 

[ii*«2 0] ±iem20itei»)i^i^{j. ±!B«§*x 

5 J: ^ tcff =5: -5 SriRFSt t •?.iS*3S 1 7 1 9 <0 
COOO 1 3 

6 M I s F E Ti:^-r?>^imss(X/^<^m^ijmtz 

[00023 

ixT^Jt, Z<Doh. MI SFETlC*3{t.i>ffiM»€:^ 

o hi^ y H s-ini s h mmf^<^nmitii^^$ txx 

fitt5rl^i>0<^), it^fll^**3. 8—3. 9-C-fcO, 
3K^£<?3t>' W ;^tttUi<OS^-C-t> . ^comm^: 3 n mfr 

mmeo^ y-himmizmM^it&mayim^^x, 

Qc=V-eo e/t (q/cmM 



y-htmti^'j^ymi^izii^m'i'irm.^h 
ti. z<Dm.^iimmz±^\^ztitf^P>. '>vzi>'m{m 

[00033 c:<^I^iaS:IlIjS^Slc:Ji, immme<r):k 

t\<^mtm^:mozti)^x'hi>. zcomMt. ±ie 
imimiotixao. mtti. b. He^fc:j:o^$ 

• 5— f--f X^— ^J^-'l'- 199 

8. 103 8— 104 OH (1998 International Elect 
ron Device Meeting Technical Digest, p. p. 1038~1 

040) ) iz\i. ^^ymimirm^fcM is (^^fu- 
yi^A^-^' • i^v oy) m&crmmi'i&^htixii 
0 . >- u 3 ym.^mfr)iism.mzmsf- Ltimm. < e o 

T;Equivalent Oxide Thickn 
ess )i:UTl.ln mcOjeigiMTt itSf h y^->V 

[00 04 3 mm^^l \ -39 90^{kmz\,i. 

y-Yiimmzmm,nmm^m\.^t^}i^\,z. 

<-;tJ6tc, <X^'<7)Xo-^j:^ii^m.if^^1xx\-^h. 

z<r>^w.^M. y- vmmfiy- vmii Kn>y 
-h^:fjmzm<m^$ti. y-h-^yji^iziiif^y- 
himm<^m-^. y-hmmt^i^mm.tizm 
*^j>'^j:<ti>y'-hmMbimmti!' 

^mm3i>z:^-^^-y •yT^hmmi'Z. m^xity-h 

[00053 

l^mti^m^LX 3 1 •ri>sii3 ±ieB . h e ^«of^:s: 

mi:mtii. EOT^lnmJUTtC»<tTt«5»IR<^ 

i>zti}^mx'hh. L*^L^ti(t^z<7)mni. m^m 
mmi: i>-^tmmii^i!'y'^^fy^ji^<r>±mmmx 
h*), z1^t>^mi)''=^o■:lymR'i'izx?>zb^zxi,m 
u - <Dm±mi}^mz iztiz-o^^xm^ lt v^:sr*^ 
o7t. iiffioMi sFET}B^g^c:^Jv^T^4. y-h 

m^m^-t&c^ifi-mmx'hhifi. z<ob^y-h^ 

miz^m7tmi:iSA,X'\^tHi, J y9:^y^mzX^^ 



[00 0 6] ttl. B. Che ng^tCil) (T^-t — 

|g4 6#. m. 1999, 1 537-15 
4 4H (IEEE Transaction on Electron Devices, vol 
ume 46 Number?, July 1999, PP. 1537~1544) ) CO 

[0007] ilJt:. ±ie#ga¥l 1-399 O-^^fStc 

[00081 2|s:^Hj<om 1 o awti. y 3 ^si-fbi^iii 

[0009] *^Bg<7)|^2oafi<jl4. >- y n^K-flil^JJ: 
0 ifc^«*cOi«v ^i^M5r y- h b t . aiST'f^ 

[00 10] 

[i8SS-jKSii-f&^«><o#S] ±^l<Oi«*aiiRf 

^>''x^'S-*L. y-himmt:. immmit'i^v^y 

TOS^jicjj-ws'- 7 y ri-4 ^ist^fi:® s -fr 5 J: O K L 
[ 0 0 1 1 1 ±ieiii <oaw?r^fi£-rsJti^>t. 

■ff LT y- h€®*M$ix/cm-?^3a;* h 7 Vi^';^ ^' Sr 
^TL. y- h^JSiSr. it^«^*«i^y 3>Bs-fLMJ: 0 

- h mm<7) v-xm. yu^ ym<^^ x o f^miztm 
mit: , y- hwm<^Tmzmii¥ Lx\.^hXoiz tti 

i><7)X't>i>. 

[0012] v>-f ti<o^«s5ist , y- hfmm<r>^ 
^tit, ^c^m^ij'Wtitm^^^^eot^x'h^, -^t 
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=5ri.<o-c, ^cr,^m^y-himmcotmb^j:i>. t 
. y~ h ^imeot^^tm^iziii Lxmm.x'^^\>^t s 

[00131 zc^y- hmm<oy- h^:^m(7)iQsiiii.. 

15nm-^2 5nmff^mi>Z&mthZti}<n^L\>^. ^ 

(r>y-hi^mmtLXii. ^^y. ^y^fv. /\y-^ 

«oS!^b!Hj, ifS^k:!tJ!ix<4i^yy-v-(L-^^^fflv^i,c: 

(TUSiim ( s i 02 ) ^\,z±.m-^wi^ist^^ti^^^ti 

3 0 0SS*T-*W^ 3oo^mx.hiiy-vm. 
mm(r>m^i}im<Wi^^'hi}^hX'hh, 
[00 141 y-Yimmim.<^mb-ti.b%. mx. 

^<7>jiOT(-C:o^iRO>'yy-h-ft;-&!fll*»<9^rS 

[0015] UBy-;^.«i^t^±iEHU'^ y^mi. 
issmmz-^t-ixh^mi^^tii^^ti-. ^v^{4io'» 

»iLv%. y-h«fli(i. ^'y:/;?.7^>'. ^^'V&t/t 

y 'Tlry■b^hts:hw^-hm^tvtz'ytf:< b t — a<ort*» 

[00161 ±^2<0BWS-^-tSfe«)tC, 

KJ: Oit^*^v^lB2<0«Miflg*J^«-r«.Xgi: , 

|g2<0i^M^jlLT, 'f^fyaAStciOaSi+tcH 

v-mmafY-\^^ymm:y-vtimsk 

<7y^^\,zmw^^hT.m:istji. 0 izl,fzii<r>X'hh , 

[00 17] ±tz. ±ieiB2<7)gW5rai«-t.i»t*^tC, 
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m&i-hTnt. ?i«ttffiSr*pxt. y-h-^mt-th 
<o«i$ti^a5^^ y- hseiSMt -ri,j:mt .mi<^ 
[0018] iM^c^ittmmij^^^i^mi. r^)^y 

.y .y ^^'^^t J: 0 a J: ^ (c-r ^ ^ i: t 

1 5 n in~ 2 5 n m|*lfflltc<4at-|. J: a tcff ^ 9 i; 
coo 1 9] ±ieK->'fVh«0^{is ^^^i^iiA 

l,zm^j:lXdlz-tt:iti!i^T^^. y-h^M^y- 
[00 203 

ay^ni ouz. ^^cmmizx *)mmf>T2^m<^ 

"T-^Mmimm 1 0 2 ^m^-th . c: <^Wt. x 'j ^ >-a 

1g^SlSTS>S^:J':^BHt!t?!l 10 3. y- b««i 1 0 
4i:^:l.^aM. y-hJaX^«0-e;^i?t^*>'U3>' 
BS-fbM 10 5 t , 0 1 ( a ) tc^n LfcM 

«t«T'«l«Lfc. ^^y-h««ii:^:^^SlStt. 
[002 11 CKOtlb. il»«^UV^^7 7>f2il^h'^'fx 

-/^y-/mM^m\^x. i^^jziymiYMios-si.ui'y 

^^^y^ymaaJLL. y-hS«il 0 4S:Jgfi!c-rs. c: 
K5^X y^>-^<^)»ttfc:J:0, f-:?>'lS-fklSl 



0 3t-S5x.y^:^^^$tt. ^(7)±miy-hm&io 

4oy- h«*[6]<o^SJ: "9 P^fifl^TX-y^^-^^it, 

01 ( b ) t7)|gjt^f#y::, zcr>t^^i?ymmi0 3 
co±gi5<^isaj**y- 1 o 4 ossss j: 015-25 

[00 22] z.zx\ ^h\,z-f-s^ymmi:^-v'^yy 

J:i^*^. miSLl<z^-thimi:m<tzMz\i^:j^'y hx.y 

^yirx^i^ymim 103 S:i^*-r**36*»* lv\ 

-ftKl 03SrX y-f-i^^^L. 01 ( c ) (CS^-nSiti: U 
LTtJ§. c:o01 (c) <;»3«tj§fcL>tflk, ^SaatJ: 

oiSft^k^-it^^j&^xsjiScgT-SyS. m\^x. cvD 

^{ciO^v^j^'jayK^bKloe^Jg^t/i (01 
(d) ) . 

[ 0 0 2 3 ] ^hkZ^ :^y^mtT=^-lVl,ZX *) V- 

X- ywmoiti^^-th, zzx\ -(^ym 

K U'f ymm 1 0 7 1 f-^ ;f/i^tSco^**«JS^45tt 
SiMT'&l.^rJ'yBS-fblll 0 3i)<^^m-^mm(DTizh 

T'fcS (02 (a) ) . 

[00 24] S/5>fc. JtlSEWK 7 'fX-y ^>'^^iaLK3&<a[ 
v^«ra^JKl OSSrrvXvcVDftJci: OltSlLit 
UyiJ^57-<S^fflV^-C3>'rJ'^'h«*SSr5^hW>'' 
XM 0 9-C>'N*:5'--->'^^tJt (02 (b) > . C:«0* 
hl^j^Xh 1 0 9 5rVX^t Lt:r3y^';7hi£rJ^^-ri> 
«^Jfeigilll0 8i:>'UrJ:/B5'fl:Jgl0 6<^x>y^ 

yi^mmM^m^^hzti.zxK>. ss&^mzayiS'^f 
b?L?ry-x • Hi^-f ynmi 0 7±^zm^T^i>. 
[002 53 §<i.tc. mmb^j:h±mmi lo^mm 

L (02 ( c) ) . n'S^--yy-ti>Zi:\,zX^ . MI 
SFETfilJt^J^fiEt:^. *ffiJiCi:^Ml SFETW 

ivmLtz, ^tz. y-x- Yi^-^ymmi oi^iiZ^ 

(DW^ii. 1 0"jS^/c m^aTXfyytz, 
[ 0 0 2 6 ] ^*3. 3(s:^M0ll-C'{S, ^W^^*6^Mt L 

«>';U'3-'>A. T/l'5-'>i». ^y^'^'at^Xh 
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[0 0 2 71 ttz, y-hmm^i. ifyyx'r-y^m\-^ 

[0028] :i<^^^mx\ iti^^iOlSV^iteMaH 

[0 0 2 91 <IISfiM2><5Ct, 03, ®4 5rfflV'>T* 
0 1 tc, ««i6ii;?iiS<0«^^SIiil^3S2 0 2 tr?^J« 

±t::«Jt«W»im^WiS>'^ (~~1 om) 'J)Vn::^^h. 

Ilfii2 0 5 fc^rS^yi/XxyJl, hJnx^cov;?. 
:7i:^-S.i^Un>'B?^t)12 0 6 5rji^cmU. 03 
(a) tc^-r^iii: L;t, 

[0 0 3 01 vl<^a. jl«<^)Uy^^97>f&l^H9'fx 
>yf-y:/l^tW^fflV^r, i^'J 3yS?>fbM2 0 ejitx^'v 

^>tc>'';Urj::i'>AgKt!|IJ2 0 4 S-x-yf-y^^fS^yAfc: 

U^-M82 0 3*^S!RWtc«0, H3 (b) c^^iit^ 
f#&. i^'Jir-M^2 0 3cO!}%tt{ii^U=iyg! 

03 (b) <?5l8JSS:#&«OtC«B-&*<J:^\ t.ti. ~J 

)v^=~^mi\m2QA\t. -e<o^*<y-M8ffi2o 

50^r'- h*^ri6j<7)JggPJ: 0 1 5~2 5 nmSSrtliWC 

[00 3 1]^v^-C, -^3ryitAai:r--/u=j:0y 

• H U 2 0 7 i: f-V 



Zbiff'T^U :!t^mti:[f^±^ith±TfSf^X'hi> (03 

(c) ) . 

[00 32] :3ri5. ±i2£/-'J^- MS2 0 3 

AM^iJi 1 0 » > c m« MT* o 

X. e-fbi^';U3-'>A]SlrilLT'f3ry^S:^T-o;tJ© 

mmmiTm\-^ti-( ^>^^xm(^^)u-m^i&&LLx\^ 

[0 0 33] §^>(C. itKWH7'fx./f->':J^aLg*<i$ 

;^b2 09T'>'N*:J'-— y^'t;^ (04 (a) ) , ^lO* 
hVi^Xh2 0 9^-7XiftL,X-:iy99V^m^L. 
W3mt^j:h±mSk2 1 O^ltffiL (04 ( b ) ) . ^n' 
^-cxy^^-rSClfcfciO. MI SFETfljJtSr?e«U 

[ 0 0 3 4 1 ^CLT", ^^^)V)j^<r>y- hiteigilKO^ 

=!»w^c-iBiii ( u 3 i^mcjemnitwm^z^n l^os 

IKJI) i:T=J$??!l5flKtora^Sr05tcS^-r, ClOioC 

l.mM(rmm<r>mim:m-i^<-rh:it<.z 
[003 5] 3M83tCc;J:SMI S FETO#1±S:ff«t 

[00361 ^a. ^mmmxii. imsmi^mt t 

j\y=.^j^^ -JjUa—^M., T>U$.=-'^J>.. yy^yR 
If?. Yuy^^J^1i^tyi:s:i>Wi't,miinfz'yti:< 1 1- 

m<o^^<7)mimyLiitmimim^^xhmm(rmmii' 
nhtifz. 

[0037] ^fz. y-hmmit. ^yi^:^7-y^m\'^ 
/s**, f-^y. =tvy'fyx\izix^<^mit<^L<ii 

[0038] <SIM01J3> $^>tc:. 06. 07 5rfflv^-C 
vmmW^^zM. ^feS^-'jay^rfflv^TisO, MI S 

^y-v'mmb'^h^b\zi.'o . y- hmsKott^pp^ 
[00391 mm 1 1 13i«t:, ^y>ma<o^it«!irn 

7r'^;^2:^'3.I^?t'>'';^>-S«3 0 itc. 
;^MiO#-?^t»-St®J^Jt3 0 2$-}gfi£-tS. ClOf*. 
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(gv^ (~i oes) 'i'J^-i'l'3>'— ®?^**'?> 
sfirS. v^i5t9>i>'i;^r_MK3 0 3*gK^§n. -?-(0± 
^5(C;>?;l/n-'>i.^-fl:1J33 0 4*«m$fL, mJiffijtiT) 

f*. >-'-hjDX^<7)-eX:?'i:'5r'i>>''J3:^S!^tJK3 0 6 

[0040] c<?3«, m^<r>vvi^^y ^Rj/y^y^^ 

«yf->'^S[W$-fflV%T, v-'j3>'K'(tlK3 0 6&tXPX 

h®fil 3 0 5 S-JgJft-rS . $ hiZ>ffl'=i~^^^tm3 

>'^5^Sr^T'3:3C:i:^^J:'5s U ^r- 3 0 3 
(cSO, ^2<Oll6fe0!lT^Lfe03 (b) fcll«<OlfBi 

llg3 0 3Srl^*t- 06 (b) <0«5t5r# 
S, JliT, i^Ui>--MS3 0 3li, ^<Otmi}^y-h 
11^3 0 5<7)y- h;R:^[6j<7)«SJ: 0 1 5-2 5 nmg 

[0 04 1] CCOI^. ^:t>'aAffl«OX;U-JKi:LTv' 

•j3yss-fb]K3 0 T^cvoatciOJ^^t-^. 
^Sr06 (c) (.z^-t. :iZX'ii. Sf-A-^^pi^S-lSl 

■tht^if>^ -f 3r>'aEA«oaAx:*.;l''^f t> 2 K e V i: /Jn$ 
<-r.&<, -t<r>fiif). ±MiX)U~m<^WiS?^i>5 nmtW< 
LTV^I>. tafo-C, 06 (c) {c^-riotc:. y-hS 

TSStC 1 0~2 0 nmW^iOm^i^Wkt^h. 
[0 0 4 2] ZZX\ m^^Wl^^m^L, ^i3i}^':>. 

v-x- vi-^ ymitmi^izmmi}^m>xm\^mm 
3 ost tx. y- hTS^(r>^m<,zmmm\''^m^t 

TV-X ■ Kl^-f ymi&if^'taoizLtz. 
[ 0 0 4 3 ] ±ie Lf^mM :f>^mi:T--)l'l>zX 
007 (a) l,Z7p-rXoizV-X- HU"f V-^J^SrJS^ 



[0044] $^>tc, itiSEWK7'fx<y^>'^aLS*«i« 
V^®fg|^JBI3 0 82:r5X-7CVD&l:J: Otfl«L7t 
wy'^y ^&i:m^^Xayif^hmi^^:^-hV' 
i^Xh3 0 9in':>X^^^--y^Vt: (07 

(b) ) . ZC0^^hl^'y:^h30 9t:-7X^tLX::iy 
^■^h^B^L. W^mt^j:h-^mSSi3 10^imL 

(07 (c ) ) . J^i$^--yy-ti>Zbl,zJ:*). MI S 

FETigjt$:mL7t, ^a. zzx'ii.mi<ommt 
mmtz . Jii^isii^ 3 oat xiu-m-i) &>-vziym 

-fbM3 0 7<DH7-^X yf-y^iSiKIISr=fiJfflUT, Sfi 
[ 0 0 4 5 ] 2|=filJtK J: I S F ET<JD!tttt^^fif L 

jux!mt^^'rhzti:muLfz. 

[ 0 0 4 6 1 ^*5. *IIM01J-Cii. SJ^^iteJtBli: L 

r/PS-n^A, 7>^^'>'a 

[0 04 7] y-h«fis{4, ^y^x'ry^m^'^ 

[0048] 

[^BH<0S!>«1 3|s|%Bflt-J:tT-<f. M I SFET-rv'NM A 
[0ffi<Oja#^iKHB] 

[011 :^fm(r>mmmi<r)¥mm^(ommj3m, 

[02 ] *i%BB<^siife«?ii 1 <7)^^imm.commj:nm. 

[03] 2|s:f6BJtfOllfi6CT2cO^f*:^S<=DSIiitXS0. 
[04 ] *BHBcO^092<^^{*:SgSOlSjn:S0. 

[05 1 3|s»BH*ittB8f 43^*^0^^ ^^^i':firi6ioy- h 

[06 ] 2|!:%BJ<7)||M0ll3c7)^<*ilSOi8JtXS0. 
[07 1 2|s||Hfl<^^(P!l3<Wlfl^S<^»JtXg0, 

[W-^^osiBH] 

101. 201, 3 0 l-v-U^yg^ 

102. 2 02, 3 0 2-m^m.mimm. 
103-^^'ymm 

104. 205. 305 -y-hms 

105, 1 06. 206. 306. 3 0 7-i^'J nyg? 

10 7. 2 0 7 -y-x- vu^ymm 

108. 2 08. 3 0 8-SS^iiiiK 

109. 209. 3 0 9"*hU'i^;^h 

110. 2 10, 3 1 0- -^SK 

203. BOS-v-Uy-hlK 

204, 3 0 4 ->'>3-'>ABE'(b)K 
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101 



1 0 s-i'^^m^h^ 

1. 0 5, 1 0 6'-s/v^ym^tm 
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1 0 7 -y— 7. • KL'-O^^ 
1 0 9 hl^i>7^ h 
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201 
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201 
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201 

2 0 3 -S/U^r^ his 2 0 4 --S^^l/n - A»-fbJS 
2 0 5 -^-hm® 2 0 6-5^U 3>Sfe/kl© 

2 0 7 -y-;^ • 
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04 



209 





2 0 8-mnmmm 

2 0 9 -Jh hl^S^T. I' 
2 1 0-<fejBjg 
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301 
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